Abstract: This paper uses the insight that the sectors composing the economy perform differently and (to a certain extent) independently one another over the phases of the economic cycle to explore the existence of investment rules capable of exploiting such dynamics and over-perform market returns. The analysis uses three simple market-timing techniques on 41 funds of the Fidelity Select Sector family over the period January 1998-September 2003. The results indicate that each technique can exploit the pathdependency of the returns across sectors, and consistently over-perform the return of a buy-and-hold strategy. It is hoped that these results will encourage investors, investment managers, and academics to further investigate some of the heuristic models successfully used by practitioners.
Introduction
The financial markets' downturn of the period 2000-2002 has tested a number of investment strategies, and raised (again) the question on whether one can devise a rule, if at all, to achieve returns above market indices whilst protecting the capital invested. The results obtained by investment funds during [2000] [2001] [2002] suggest that passive and semi-passive investment strategies can not protect investors against the negative effect of a prolonged period of poor economic conditions. At the same time, the alternative offered by active investment strategies, which is based on the idea of selecting specific stocks or asset classes, has obtained mixed results. If on the one side REITs and funds specialised in precious metals have been able to keep up their value at times of falling market indices, on the other side they have not kept pace with the rise of technology stocks in early 2003. As investors, are we really stuck in choosing between a passive investment strategy and an active diversification through asset classes within or across countries? We do not think so, and in this paper we present the results of a series of simulations that use systematic rotation among equity sectors as a tool for dynamic asset allocation performed on US data for the period 1998-2003.
Our aim is not to say that we found the system to 'beat the market', but to encourage investors, academics and fund managers to question some of the assumptions commonly used in investment management, and investigate with more rigour some of the heuristic methods used by practitioners.
Systematic sector rotation: a brief review
The idea that different sectors benefit differently from the phases of the economic cycle, and therefore that the prices of some sector indices could move independently of others along their paths, is not new. Surprisingly, however, this insight seems to have limited application in portfolio management. Existing work focuses on the limited correlation between the market as a whole and individual asset classes (e.g. stocks, real estate, bonds, cash) or stocks, or between national markets. Systematic sector rotation is based on the idea that the sectors composing the economy do not follow the same patterns over time, but move differently one another [Stovall, 1996] .
Two main reasons seem to underpin this behaviour. The first is the presence of fundamentals. Some sectors benefit relative to others during the growth phases of the economy (e.g. hotel and leisure) whilst other sectors are relatively better off when the economy is in decline (e.g. tobacco). The second reason is psychological, and it reflects investors' beliefs about a sector's future performance relative to another or a momentarily fashion. Hence, at each point of the economic cycle there are sectors that have more chances than others to generate an extra return (or hold value) relative to other sectors, or that are reputed to achieve this result. Systematic sector rotation aims at switching the portfolio regularly so as to capture at least part of the extra returns that different sectors experience relative to the rest of the market. The ability to identify current and next 'hot themes' would give investors the possibility of overperforming the market.
As suggested by Fowler [1997] , the critical issue in dynamic asset allocation is to define the guiding rule to identify ex ante the rotation criteria to follow for switching amongst sectors. Since this guiding rule in discretionary portfolio management is typically subjective, it is open to question. Hence institutional investors tend to avoid using dynamic investment strategies, preferring to invest in a predefined mix of asset classes managed by specialists whose performances are measured against specific benchmarks 1 .
Market-timing techniques are a simplified form of dynamic asset allocation that are popular amongst individual investors, and include only two asset classes: shares and cash. Given their simplified nature, they should be less open to interpretation. One would therefore expect to see them commonly used amongst professional fund managers, though this does not seem to be the case. The reasons for the modest popularity of these techniques in professional portfolio management can be summarised as follows:
1. market-timing techniques are heuristic with none of the formal rigour of optimisation models. Hence they have never enjoyed the favour of academics, who traditionally preferred using optimisation techniques despite their most notable limitations, such as the reliance on static models of the past rather than dynamic representations of the present; 2. given their heuristic rather than scientific nature, these models are tied to the ability, creativity, intuition of their individual developers. Therefore, their adoption is at odds with rigid organisational structures and management styles, typical of large investment firms; 3. market-timing techniques have typically only two dimensions of the investment: price and time. However, they leave aside the selection of the asset class, which is normally predetermined. The application of market-timing uses computerised trading systems, which normally define when and how much a fund manager can be positioned on a specific market, though they do not specify which market or asset class to choose. This limitation compromises the criterion of optimum that institutional investors set to their fund managers ("who says that these markets are the most promising/trending at any time?"); 4. last but not least, when markets consistently rise with few limited and sudden falls, as from the early 1980s to 2000, market-timing techniques have performed worse than buy & hold strategies. Institutional investors rarely use market-timing techniques, and when so they use them for the purpose of insuring the investment against the possibility of disastrous losses rather than for the belief that they may over-perform the market under any conditions. Despite these limitations, the dynamic nature of the capital markets and the possibility of new prolonged falls in the stock market indices, suggest that institutional investors might consider introducing more flexibility, adaptability and readiness to change in their current practices.
An application of systematic sector rotation
In this section we present an application of systematic sector rotation based on heuristic techniques of sector momentum. Our aim is to verify whether simple ex ante guiding criteria for switching sectors yield returns consistently above those of the benchmark. Methodologically, this analysis is equivalent to expand systematic management to add a third dimension beyond time and price: sector asset class.
To better illustrate what we did, consider the four figures depicted below. Figures   1(a)-1(d) This example is indicative of the fact that price movements across sectors do not seem to follow a chaotic path. In contrast, they seem to evolve over fairly defined trends.
Next, we wanted to verify empirically whether this phenomenon could be exploited in practice (and not only recognised ex post), to obtain a total return above that of the S&P 500, which we used as a benchmark. Again, this idea is not new. In the early 1980s, Gil Blake, a trader who became famous for developing trading systems on mutual funds, noticed that although individual stocks and funds followed a random behaviour on a day by day basis, some sector funds had a higher probability (about 70-80%) to perform in the same direction for some days after a particularly anomalous daily change. As he said: "..assume you have 99 chemical stocks which on average are up 1 or 2 percent today, while the broad market is flat. In the very short run, this homogenous group of stocks tends to behave like a school of fish. While the odds of a single chemical stock being up tomorrow may be 55%, the odds for the entire chemical group are much closer to 75%" [Schwager, 1992] .
Later, Harloff [1998] showed that a strategy of dynamic switching amongst uncorrelated asset classes (precious metals, long and short term bonds, sector funds, growth funds, international funds, etc.) based on relative strength momentum was very successful in terms of higher compound return and Sharpe ratio relative to a benchmark composed of aggressive growth funds.
More recently, King, Silver and Guo [2002] have suggested that the long-term persistence in asset class index returns may be captured in order to enhance portfolio risk and return vis-à-vis buy-and-hold and constant mix strategies.
Consistently with Blake's original insight, we simulated investing in the US market using sector rotation as a dynamic investment device, and we did so for a longer period of time. The simulations were run on US market data covering the period between 1 st January 1998 and 18 th September 2003. This period includes a market characterised by a 'bull', a 'distribution', a 'bear' and a second 'bull' trend, therefore covering a complete market cycle. We simulated our strategy using 41 sector funds from the Fidelity Select Sector family 2 .
Empirical results
The first set of empirical results was obtained by fully investing in the Fidelity funds.
In particular, we simulated to invest in the first 1, 2, 3…, 10 and all the 41 funds of the series Fidelity Select Sector picking, as a selection criteria, the funds with the The timeframes of 30, 60 and 90 days have been chosen purely on the basis of heuristic criteria, with no optimisation algorithm. We simply assumed that our investments in each fund were held for at least 30 days in order not to incur in the switch commissions applied by Fidelity for shorter holding periods (recently Fidelity has announced the removal of the front-end load for the Select Sector fund family we used in our simulations). Obviously the minimum holding period of 30 days is not an optimal condition. Nor did we not apply the stop loss and trailing stop features to avoid adding more structure and interferences in the 'natural' dynamics of sector rotation to the preliminary simulations we wanted to perform, which are presented below. This simplified approach was chosen to avoid the risk of over-fitting the sector rotation criteria we followed, and to have an unrefined and raw computational output against which future work, based on more sophisticated algorithms, can be referred to.
Our first result indicated that by investing an equal amount in each of the 41 funds of the Fidelity Select Sector family at the beginning of January 1998, the resulting portfolio performance at the end of the period would have been 37%. The corresponding performance of the S&P 500 was 7%. Hence, between 1998 and 2003, the Fidelity Select Sector family of funds experienced an additional 30% returns above that of the S&P 500. It is difficult to believe that all of the extra-performance achieved using sector rotation can be attributed to this strategy. Part of the strategy over-performance may be attributed to the high relative strength (on the average) of the family of funds we used in our tests. Each of the sections below describes the results of the simulations obtained following each of the criteria described above.
Using the Rate of Change
The selection of funds based on the Rate of Change in the previous 30, 60 and 90 days, respectively, yielded the following performance. Table 1 indicates that choosing a reduced number of sector funds where to invest at the same time (1-2) does not appear to yield the best returns, possibly because of the noise signals that characterise the funds with high volatility. The noise leads to exiting from such funds prematurely after to a sudden fall in prices. The highest return is highlighted in bold in the table, and was obtained following the Rate of Change calculated on the previous 60 days, keeps positions simultaneously in 3 sector funds, carrying out on average 26 trades each year, of which 62% yielded a profit. The relatively high proportion of trades incurring a loss (38%) is neither surprising nor particularly significant as the model cannot short-trade, and it was always been fully invested throughout the period.
Using the Alpha indicator
The results following a sector rotation based on the Alpha indicator using the same timeframe (30, 60, and 90 days respectively) is reported in Table 2 . The results presented in Table 2 appear more regular and stable than those obtained using the Rate of Change. The best total return, highlighted in bold, was obtained using the Alpha indicator calculated on the previous 60 days, 5 funds, and 42 trades per annum, of which 56% yielded a profit.
One interesting feature is that with both the Alpha indicator and the Rate of Change, the over-performance relative to the benchmark rises with the number of the funds invested, peaks when the number of funds is between 3 and 7, and declines thereafter (see Figure 5 ). At the same time, the relative strength line of the equity curve relative to the benchmark (see later) becomes smoother as the number of funds invested peaks to the optimal number. Hence, the extra performance of the rotational strategies seems to become more stable and regular over time. This pattern suggests that sector rotation over-performs the benchmark during speculative phases and 'administers' such gains in subsequent periods, accepting some periods of limited under-performance. Table 3 .
This simulation has yielded the most reliable returns amongst those examined so far, in the sense that their distribution 'almost' follows the shape of a normal distribution which we take as indicating the absence of extremely high spikes in the distribution of total returns. This result may be due to the fact that the MACD index captures the strongest and most lasting intermediate sector trends This set of simulations also shows how one can limit the length of the underperformance period of his/her own investments by increasing the number of funds to 10, despite a lower total return. Figure 6 shows the relative strength line of the equity curve calculated over the benchmark in the case of the 90/180 days MACD and 10
funds. This chart shows that the over-performance is 'systematic enough' to suggest the possibility of implementing a successful long-term market neutral investment strategy (long on the strongest sectors, short on the S&P 500). The next step in our exercise was to make the simulation models more reactive and flexible by adding money market funds and bond market funds. We used 14 funds of the Fidelity family, a number above the maximum allowed by our initial assumptions in order to give the models more choice. Rotation models can therefore (at least theoretically) be fully invested in cash/bond equivalents during some phases of the cycle. Investments in the money market and bond funds followed the conservative rule that, once we invested, we would hold the position for at least 30 days in order to avoid commission penalties.
The results obtained using the rate of change indicate that in general introducing money market funds leads to a more stable distribution of the returns (see Table A .1 in the Appendix), with fewer spikes in the double entry table. To illustrate the effect of introducing money market funds, consider Figures 7 and 8 , which depict the total return (top chart) and the strength of the portfolio (bottom chart) relative to the S&P 500 using the rate of change calculated in the previous 60 days, and 3 funds, respectively without and with money and bond funds. The simulation depicted in Figure 7 represents a far less regular equity curve than the one depicted in Figure 8 , the second one showing lower falls in equity prices and a less erratic relative strength curve, suggesting a more consistent ability to beat the S&P 500. The results obtained using the Alpha indicator and money market/bond funds are mixed (see Table A .2) . In some cases the total returns are higher than those obtained without money market funds. In others, they are lower. However, for some of the top performing results of Table 2 , the addition of money market funds improves also the performance based on the Alpha indicator.
Finally, the selection of sector and money market funds based on the MACD reveals that the use of money market funds reduces the absolute performance of the model (see Table A .3) . This could be due to the fact that this index is slower in recognising changes in the ranking of funds and hence does not exploit the possibility of 'parking' the investments in cash equivalent investments during downturns.
The simulations where investing in money market/bond funds was possible have shown that, during severe downturns, sector rotation could be put 'on hold' and the portfolio be invested in cash/bond equivalents, whilst sector rotations enhances the returns on a rising stock market. An interesting pattern that needs further investigation is that the slower the indicator on which sector rotation is based, the wider the suggested diversification to reduce volatility, at the cost of lower returns. All the indicators used in the simulations are measures of strength and all have confirmed the possibility of outperforming the S&P 500 in the long-run trough simple rotation strategies over a wide range of time frames, indicators and number of funds invested.
These results appear to exclude the presence of serious overfitting of the models. The results obtained can be also defined as 'robust' based on the definition given by Pardo [1992] : (1) profits over a wide range of variables (see again Figure 5 ), (2) profits over a wide range of market types and conditions, (3) profits over a wide range of markets, where "profits" in our case stands for "over-performance relative to the benchmark".
Normally the returns obtained have shown an initial tendency to rise as the number of the funds selected was increased. If diversification reduces volatility it may be possible that one could obtain higher returns as diversification is raised.
To test further the robustness of our results, we carried out a simple counter-check using funds of the Rydex family, which includes 16 sector funds and 4 other equity funds, and only the MACD indicator. The results are presented in Table 4 and Figure   9 . The results confirm the emergence of a pattern between the volatility profile of the funds and the strategy time horizon. In particular, the higher the volatility of the fund, the longer term the indicator used to capture relative strength should be to avoid noise and confused short-term signals. 
Number of Funds Period
We believe that these preliminary results indicate that more attention ought to be paid to sector rotation as a technique for dynamic asset allocation, as simple techniques of systematic sector rotation seem to consistently outperform the benchmark in the longrun. As a matter of principle, this result should not be surprising. Following the research of Brinson, Hood and Beebower [1986] and the subsequent literature, asset allocation is by far the most important component in portfolio returns: dynamic asset allocation seems to strengthen this conclusion.
We also believe that a significant portion of this performance success in real investment practice can be attributed to the 'systematic' side of the strategy, rather than the sole 'sector' component. In particular, we have seen that some single trades on sector funds provided by the described strategies have been highly successful and wonder whether a discretionary portfolio manager could have done the same. The relative ease with which sector rotation has outperformed the S&P 500 in our simulations should be viewed in the context of the well know difficulty in which institutional investment funds try to beat their benchmarks using stock picking techniques. On the other hand, these simulations indicate that sector rotation can overperform a benchmark only in the medium-long term, hence suggesting that it is a technique more adaptable for investors with a long-term horizon. 
